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HYBRID COMPRESSOR 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a hybrid compressor having two compression 

mechanisms capable of being driven independently by drive sources separate from each other. 

2. Description of Related Art 

[0002] A hybrid compressor capable of being driven by an internal combustion engine of 

a vehicle or an electric motor, or both, is described in Japanese Utility Model (Laid-Open) No. 6- 
87678. Such a hybrid compressor includes two compression mechanisms: a first compression 
mechanism driven by an engine or an electric motor for driving a vehicle and a second 
compression mechanism driven by an electric motor exclusively used for driving the second 
compression mechanism (for example, an electric motor incorporated into the compressor). 
[0003] Further, a hybrid compressor used in a refrigeration cycle for an air conditioning 

system for vehicles, which has a first scroll-type compression mechanism driven exclusively by 
the drive source for driving a vehicle and a second scroll-type compression mechanism driven 
exclusively by an incorporated electric motor and in which the fixed scrolls of the first and 
second compression mechanisms are disposed back-to-back, £4^, extend in opposite directions 
from a common or shared valve plate, and assembled integrally with each other, is described in 
Japanese Patent Publication No. JP-A-2003-232281. In such a hybrid compressor, each 
compression mechanism may be driven independently and both compression mechanisms may 
be driven simultaneously, and an optimum discharge performance of the compressor may be 
obtained depending on the requirements at the present time. 

[0004] In the known hybrid compressors described above, the first compression 

mechanism driven by a drive source for driving a vehicle and the second compression 
mechanism driven by an incorporated electric motor usually are disposed coaxially. Therefore, 
for example, in a situation in which the compressor is mounted on a vehicle, so that the first and 
the second compression mechanisms are a substantially equal distance from a front end of the 
vehicle. When an impact force is applied to the front end of the vehicle in an accident or the like, 
the same-degree of force may be applied to each of the first and second compression 
mechanisms, and both compression mechanisms may be damaged similarly. 
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[0005] However, because a high voltage usually is applied to the incorporated electric 

motor, if the second compression mechanism portion of the compressor, particularly, the electric 
motor portion, is damaged, not only mechanical damage, but also current leakage may occur. 
SUMMARY OF T HE I NVENTION 

[0006] Thus, a need has arisen for a hybrid compressor, which may reduce or avoid 

mechanical and electrical damage, due to front end accident. Accordingly, it is an object to 
provide a structure for a hybrid compressor having a first compression mechanism driven by a 
first drive source and a second compression mechanism driven by a second drive source, which 
reduces or avoids damage to the second compression mechanism, particularly, damage to an 
electric motor portion of the compressor, even when a significant external force is applied to the 
compressor. Thus, the occurrence of additional damage, such as current leakage, may be 
reduced or avoided. 

[0007] To achieve the foregoing and other objects, a hybrid compressor according to an 

embodiment of the present invention is provided. The hybrid compressor comprises a* first 
compression mechanism, which is driven by a first drive source, and a second compression 
mechanism, which is driven by a second drive source, and a second radial axis of a second 
housing of the second compression mechanism is offset relative to a first radial axis of a first 
housing of the first compression mechanism. In particular, in this hybrid compressor, 
consideration was given to a structure capable of driving and controlling each of the two 
compression mechanisms independently by one of the respective drive sources. The drive axes 
of the respective compression mechanisms may be shifted from each be other, and the radial axes 
of the housings of the compression mechanisms are offset intentionally from each other. 
[0008] In this hybrid compressor, the first compression mechanism may be driven 

exclusively by a drive source for driving a vehicle. The drive source for driving a vehicle may 
include an internal combustion engine and an electric motor for driving an electric motor car or a 
hybrid car. Further, the second compression mechanism may be driven by an electric motor, e.g. , 
an electric motor incorporated into the compressor. 

[0009] In particular, when the hybrid compressor is mounted on a vehicle, an offset 

direction of the second radial axis of the second housing of the second compression mechanism 
relative to the first radial axis of the first housing of the first compression mechanism is away 
from the front end of the vehicle. This offset in a direction away from the front end of a vehicle 



DC0 1:380285.1 



-2- 



PATENT 

ATTORNEY DOCKET NO. 018907.01 12 

may be in a horizontal direction, or may be an offset in another direction different from the 
horizontal direction, but also away from the vehicle's front end. 

[0010] With respect to this hybrid compressor, the compressor may be configured, such 

that the first and second compression mechanisms are scroll-type compression mechanisms, and 
the fixed scrolls of each compression mechanism is disposed back-to-back, e.g. , extend in 
opposite directions from a common valve plate. 

[001 1] In another embodiment of the present invention, the hybrid compressor comprises 

a first compression mechanism, which is driven by a first drive source, and a second 
compression mechanism, which is driven by a second drive source, and a second diameter of a 
second housing of the second compression mechanism is less than a first diameter of a first 
housing of the first compression mechanism. In particular, in this hybrid compressor, a 
predetermined size difference is established between the diameters of the housings of 
compression mechanisms. 

[0012] In addition, in this hybrid compressor, the first compression mechanism may be 

driven exclusively by a drive source for driving a vehicle. Further, the second compression 
mechanism may be driven by an electric motor. 

[0013] Alternatively, in this hybrid compressor, the two compression mechanisms need 

not be configured to be driven independently by the respective drive sources, and the 
configuration of this second embodiment of the hybrid compressor according to the present 
invention may allow the two compression mechanisms to be disposed along a common axis. In 
yet another embodiment, a hybrid compressor may be configured, such that the first compression 
mechanism is driven exclusively by a drive source for driving a vehicle, and the second 
compression mechanism is driven exclusively by an electric motor incorporated into the 
compressor. In this additional embodiment, a size difference is established between the 
diameters of each compression mechanisms and the second radial axis of the second housing of 
the second compression mechanism is offset relative to the first radial axis of the first housing of 
the first compression mechanism. Nevertheless, even if this offset configuration is not employed, 
as long as there is the size difference between the diameters of the compression mechanisms, the 
configuration of the second embodiment of the hybrid compressor according to the present 
invention is satisfied. 
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[0014] Moreover, in this second embodiment of the hybrid compressor according to the 

present invention, when the hybrid compressor is mounted on a vehicle, the offset direction of 
the second radial axis of the second housing of the second compression mechanism relative to 
the first radial axis of the first housing of the first compression mechanism is away from a front 
end of the vehicle. This offset in the direction away from the front end of the vehicle may be an 
offset in a horizontal direction, or may be an offset in a direction different from the horizontal 
direction. Further, with respect to this hybrid compressor, the first and second compression 
mechanisms are scroll-type compression mechanisms, and the compressor may be configured, 
such that the fixed scrolls of each compression mechanisms are disposed back-to-back, e.g. , to 
extend in opposite directions from a common valve plate. 

[0015] In the above-described first embodiment of the hybrid compressor according to 

the present invention, because the position of the second radial axis of the second housing of the 
second compression mechanism driven, for example, exclusively by an incorporated electric 
motor is offset relative to the first radial axis of the first housing of the first compression 
mechanism. In particular, when the compressor is mounted on a vehicle, the position of the 
second radial axis of the second housing of the second compression mechanism may be set 
relative to the first radial axis of the first housing of the first compression mechanism in a 
direction away from the front end of the vehicle. Because engine and other vehicle parts, such as 
a radiator and a fan, also may disposed in the front end of the vehicle, and although it is 
anticipated that the shifting parts may result in damage to the compressor when an accident 
occurs, if most of the external force is received by the first compression mechanism portion of 
the compressor, damage to the second compression mechanism portion of the compressor, in 
particular, damage to the electric motor, may be reduced or eliminated. Consequently, damage 
to the electric motor may be reduced or avoided, such that current leakage is reduced or 
eliminated. 

[0016] Further, in the above-described second embodiment of the hybrid compressor 

according to the present invention, because the first diameter of the first housing of the first 
compression mechanism is greater than the second diameter of the second housing of the second 
compression mechanism, when a significant external force is applied to the compressor, most of 
the external force may be received by the first compression mechanism portion of the 
compressor, and damage to the second compression mechanism portion of the compressor, in 
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particular, damage to the electric motor; may be reduced or eliminated. Consequently, damage 
to the electric motor may be reduced or avoided, such that current leakage is reduced or 
eliminated. 

[0017] Furthermore, if the configuration of the first embodiment of the hybrid 

compressor and the configuration of the second embodiment of the hybrid compressor, according 
to the present invention, are combined; most of the external force is more likely to be received by 
the first compression mechanism portion of the compressor. Consequently, damage to the 
second compression mechanism portion of the compressor, in particular, damage to the electric 
motor, may be further reduced or eliminated. 

[0018] Other objects, features, and advantages of the present invention will be apparent 

to persons of ordinary skill in the art from the following detailed description of preferred 
embodiments of the present invention and the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] For a more complete understanding of the present invention, the needs satisfied 

thereby, and the objects, features, and advantages thereof, reference now is made to the 
following description taken in connection with the accompanying drawings. 
[0020] Fig. 1 is a horizontal, cross-sectional view of a hybrid compressor according to an 

embodiment of the present invention. 

[0021] Fig, 2 is a plan view of the hybrid compressor depicted in Fig. 1, viewed as 

mounted in a vehicle. 

[0022] Figs. 3A-3C are explanation views showing examples of respective offset 

directions of a second compression mechanism relative to a first compression mechanism. 
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0023] Figs. 1 and 2 depict a hybrid compressor according to an embodiment of the 

present invention. This embodiment is shown as a preferred embodiment, in which the 
aforementioned configurations of the first and second hybrid compressors according to the 
present invention, are both employed. This hybrid compressor is used, for example, in a 
refrigerant cycle of an air conditioning system mounted on a vehicle. 

[0024] In Fig. 1, hybrid compressor 1 comprises a first compression mechanism 2 driven 

exclusively by a first drive source (not shown) via an electromagnetic clutch 15 and a second 
compression mechanism 3 driven exclusively by an incorporated electric motor 25 provided as a 
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second drive source. First and second compression mechanisms 2 and 3 are disposed in the axial 
direction of hybrid compressor 1 and are assembled integrally with each other in the compressor. 
First compression mechanism 2 comprises a fixed scroll 11; an orbital scroll 12, which forms a 
plurality of pairs of fluid pockets for compression operation by engaging with fixed scroll 1 1; a 
drive shaft 13 for engaging and driving orbital scroll 12 to impart an orbital movement to orbital 
scroll 12; and ball coupling 14 for preventing the rotation of orbital scroll 12. Drive shaft 13 is 
rotated by the first drive source via electromagnetic clutch 15. 

[0025] Second compression mechanism 3 comprises a fixed scroll 21; orbital scroll 22, 

which forms a plurality of pairs of fluid pockets for compression operation by engaging with 
fixed scroll 21; a drive shaft 23 for engaging and driving orbital scroll 22 to impart an orbital 
movement to orbital scroll 22; and a ball coupling 24 for preventing the rotation of orbital scroll 
22. Drive shaft 23 is rotated by an incorporated electric motor 25, which is provided as the 
second drive source. 

[0026] A suction chamber 16 is formed in first compression mechanism 2. Refrigerant is 

drawn into suction chamber 16 through a suction port (disposed at an orientation perpendicular 
to the sheet depicting Fig. 1, and depicted in Fig. 2 as suction port 19), which is provided on 
housing 17. Suction chamber 26 is formed in second compression mechanism 3. Refrigerant is 
drawn into suction chamber 26 through a communication path with suction chamber 16 or via a 
suction port provided independently. The drawn refrigerant is compressed by the movement 
toward the center of the fluid pockets formed between the fixed and orbital scrolls of the 
respective compression mechanisms, the compressed refrigerant is discharged through discharge 
holes 18 and 27 and delivered to an external circuit through discharge port 28 (depicted in Fig. 2). 
In this embodiment, fixed scroll 11 of first compression mechanism 2 and fixed scroll 21 of 
second compression mechanism 3 are disposed back-to-back, and they are formed integrally as 
fixed scroll member 3 1 . 

[0027] A second radial axis 32 of a second housing 172 of second compression 

mechanism 3 is offset relative to a first radial axis 33 of a first housing 171 of first compression 
mechanism 2. This offset is preferably maximized within a range, within which the functions 
required to each of compression mechanisms 2 and 3 are not impaired. Hybrid compressor 1 is 
mounted on a vehicle, and the offset direction of second radial axis 32 of second housing 172 of 
second compression mechanism 3 relative to first radial axis 33 of first housing 171 of first 
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compression mechanism 2 is away from a front part of the vehicle. In particular, direction A in 
Fig. 1 is toward the front part of the vehicle, and second radial axis 32 of second housing 172 of 
second compression mechanism 3 is offset in a direction opposite to direction A. 
[0028] Further, in this embodiment, a second diameter C of second housing 172 of 

second compression mechanism 3 is less than a first diameter B of first housing 171 of first 
compression mechanism 2. Alternatively, first diameter B of first housing 171 of first 
compression mechanism 2 is greater than second diameter C of second housing 172 of second 
compression mechanism 3. As shown in Fig. 2, which is a plan view of hybrid compressor 1, 
second radial axis 32 of second housing 172 of second compression mechanism 3 is offset 
relative to first radial axis 33 of first housing 171 of first compression mechanism 2 in a direction 
away from the front part of the vehicle (L^, a direction opposite to direction A), and at the same 
time, first diameter B of first housing 171 of first compression mechanism 2 is greater than 
second diameter C of second housing 172 of second compression mechanism 3. 
[0029] In hybrid compressor 1, configured according to this embodiment, because second 

radial axis 32 of second housing 172 of second compression mechanism 3, which is driven 
exclusively by incorporated electric motor 25, is offset relative to first radial axis 33: of first 
housing 171 of first compression mechanism 2 in a direction opposite to direction A ( i.e. , a 
direction away from the front end of the vehicle), even if a significant external force is applied 
from the vehicle front side by, for example, an accident, most of the external force may be 
received by the first compression mechanism portion of compressor 1. Thus, damage to the 
second compression mechanism portion of compressor 1, in particular, damage to electric motor 
25 may be reduced or avoided. Therefore, it becomes possible to reduce or avoid current leakage 
associated with damage to electric motor 25. 

[0030] Further, because first diameter B of first housing 171 of first compression 

mechanism 2 is greater than second diameter C of second housing 172 of second compression 
mechanism 3, when significant external force is applied to the vehicle, most of the external force 
may be received by the first compression mechanism portion of compressor 1. Consequently, 
damage to the second compression mechanism portion of compressor 1, in particular, damage to 
electric motor 25 may be reduced or avoided. Therefore, it also becomes possible to reduce or 
avoid damage to electric motor 25 sufficient to cause current leakage. 
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[0031] Especially, in this embodiment, because both the configurations of setting an 

offset between the radical centers of the housings and setting a size difference between the 
diameters of each housing are employed, damage to electric motor 25 sufficient to cause current 
leakage may be reduced or completely avoided. 

[0032] Although the offset direction of the second compression mechanism portion 

relative to first compression mechanism portion may be in a horizontal direction, the offset 
direction is not limited to the horizontal direction. The offset direction of second compression 
mechanism portion may be in a direction away from a front end of a vehicle. Therefore, as 
shown in Figs. 3A-3C with respect to the positional relationships between a first housing 
circumference 41 of first compression mechanism 2 and a second housing circumference 42 of 
second compression mechanism 3 relative to direction A, second housing circumference 42 of 
second compression mechanism 3 may be offset relative to first housing shape 41 of first 
compression mechanism 2 in a direction toward an oblique upper side (Fig. 3A), may be offset in 
a horizontal direction (Fig. 3B), and may be offset in a direction toward an oblique lower side 
(Fig. 3C) 

[0033] While the invention has been described in connection with preferred embodiments, 

it will be understood by those skilled in the art that variations and modifications of the preferred 
embodiments described above may be made without departing from the scope of the invention. 
Other embodiments will be apparent to those skilled in the art from a consideration of the 
specification or from a practice of the invention disclosed herein. It is intended that the 
specification and the described examples are considered exemplary only, with the true scope of 
the invention indicated by the following claims. 



DCO 1:380285.1 



-8- 



